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(54) RDS receiver comprising the selection of broadcast programmes carrying traffic signals, 
while reproducing programmes from other sources 



(57) When an RDS or RBDS radio is used to listen 
to prerecorded media, the tuner monitors an RDS sta- 
tion in the background to determine when a traffic 
announcement is in progress. A search for selecting an 
appropriate station for background monitoring is pro- 
vided which selects a station which is most likely to be 
in accordance with the individual preferences of the 
driver. The search method can also be used to find traf- 
fic capable stations, weather stations, emergency alert 
information, and news broadcasts. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates in general to s 
background monitoring of an RDS radio broadcast for 
traffic announcements, and more specifically to a 
search strategy for selecting a traffic capable station to 
be monitored when reproducing other audio media such 
as a cassette tape, compact disk, or a radio station with- u 
out traffic capability. 

[0002] Radio data systems such as the RDS system 
in Europe and the radio broadcast data system (RBDS) 
in the United States transmit auxiliary information with 
the radio broadcast including a traffic capable (TP) flag is 
to identify broadcast stations which carry traffic 
announcements and a traffic announcement (TA) flag 
for identifying that a traffic announcement is currently 
being transmitted by the broadcast station. Other RDS 
flags are transmitted to identify emergency alert mes- 20 
sages, news broadcasts, and weather announcements, 
for example. These flags allow a radio receiver to be 
tuned to a broadcast station that provides traffic infor- 
mation for a driver of an automobile. In addition, a radio 
receiver can monitor a traffic capable station during 25 
times that the audio system is reproducing audio signals 
from a source other than a traffic capable radio station 
(such as a cassette tape or compact disk; or even an 
AM radio station or a non-capable FM radio station if a 
separate radio tuner is available). 30 
[0003] By monitoring the flags of a traffic capable sta- 
tion in the background while the audio system repro- 
duces audio signals from other media, it is possible for 
the audio system to automatically switch to the traffic 
announcement when one is present thereby keeping 35 
the driver of a vehicle informed of traffic developments 
while driving. Whenever listening to an audio source 
which is not a traffic capable broadcast station, a search 
strategy must be adopted to find an appropriate broad- 
cast station to be monitored in the background. If the 40 
last broadcast station to which the tuner was tuned 
before switching to the alternate media is not a traffic 
capable station, then a different station must be 
selected automatically by the receiver. Prior art receiv- 
er^typically perform a standard station scan to find an 4s 
RTO station transmitting the TP flag and have used 
either the first traffic capable station which is found or 
the strongest traffic capable station found during a 
search of the complete band. 

[0004] A broadcast station which is traffic capable may so 
or may not satisfy the individual preferences of an indi- 
vidual driver. The format, language, frequency or cover- 
age area of traffic announcements from various stations 
will vary. Therefore, an arbitrary search for a traffic- 
capable broadcast station can easily fail to provide the 55 
most optimal station for matching the preferences of any 
iixiividtia1 ; driver. 



SUMMARY OF THE INVENTION 

[0005] The present invention uses a search sequence 
for a traffic-capable broadcast station which increases 
the likelihood that the driver will get traffic announce- 
ments according to their individual preferences. In par- 
ticular, the invention uses a search strategy giving 
preferences to broadcast stations stored in memory 
presets of the radio where listeners tend to store their 
1 favorite stations. 

[0006] In one aspect, the invention provides a method 
for selecting a broadcast station for background moni- 
toring to detect predetermined events as identified by a 
data flag transmitted within auxiliary data of a radio sys- 
tem while an audio system is reproducing audio signals 
from a source other than a broadcast station capable of 
transmitting the predetermined events. As a first step, 
auxiliary data is searched from respective broadcast 
stations until a broadcast station is found transmitting or 
capable of transmitting the data flag. Once a broadcast 
station is found, its auxiliary data is monitored to detect 
when a predetermined event is in progress. The search- 
ing step inspects broadcast stations saved in memory 
presets prior to conducting any scan of frequencies 
across the radio band. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

Figure 1 is a block diagram showing an audio sys- 
tem according to the present invention. 
Figure 2 is a flowchart showing the search 
sequence of the present invention. 
Figure 3 is a flowchart showing a fallback search 
used in the present invention. 
Figure 4 is a flowchart showing the background 
monitoring function of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

[0008] As shown in Figure 1 , an RDS or RBDS radio 
receiver 10 operates under control of a microcontroller 
11. Radio broadcast signals are picked up by an 
antenna 12 and relayed to a tuner 13 which tunes to a 
frequency under the control of microcontroller 1 1 . The 
user can control the frequency of tuning via the radio 
buttons 14. If a received broadcast signal is an RDS or 
RBDS signal including auxiliary data, then the auxiliary 
data is decoded by an auxiliary decoder 15 connected 
between tuner 1 3 and microcontroller 11. 
[0009] Audio signals from tuner 13 are processed 
through an audio processor 16 before being reproduced 
by a speaker 17. A media player 18 such as a cassette 
tape player or compact disk player provides audio sig- 
nals to audio processor 16 during playback Media 
player 18 and audio processor 1 6 operate under control 
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of microcontroller 11. 

[0010] When audio system 10 is reproducing audio 
signals from media player 18, microcontroller 11 can 
use tuner 1 3 and auxiliary decoder 1 5 to monitor for traf- 
fic announcements or other information (e.g.. emer- s 
gency alert, weather, or news) which a driver may 
desire during driving. When a traffic announcement or 
other information is detected, microcontroller 11 can 
pause media player 18 and switch audio processor 16 
over to the broadcast station transmitting the traffic io 
announcement or other information. If tuner 13 is a dual 
tuner with two separate tuning circuits, this function can 
even be performed when listening to a non-traffic capa- 
ble radio station. 

[001 1 ] The preferred method for selecting a broadcast is 
station to monitor in the background for traffic 
announcements or other information is shown in Figure 
2. The method starts at step 20 upon the entry of the 
audio system into a media other than an FM station con- 
taining traffic announcement capability. In step 21, the 20 
tuner is set to the last FM band to which the radio 
receiver was tuned (i.e., to band FM1 or FM2 which are 
commonly used in automotive radios to increase the 
number of station presets). In step 22. the tuner is set to 
the last tuned frequency in the last FM band. A check is 25 
made to determine whether a listenable (i.e.. receivable 
with a predetermined quality) station is present on the 
tuned-in frequency in step 23. If a listenable station is 
detected then the transmission is checked for the 
required data in step 24. For example, if checking for 30 
traffic capability, the TP flag is checked in the RDS data. 
Other data flags include a TA flag for a traffic announce- 
ment is progress, a weather announcement flag, an 
emergency alert, a news broadcast, or other RDS cate- 
gories. If the required data is present, then the method 35 
is exited in step 25 and the radio receiver monitors the 
station for the desired event (e.g., a traffic announce- 
ment). 

[0012] If the required data is not present or the fre- 
quency does not contain a listenable station, then the 40 
tuner is set to the first preset of the current band in step 
26. A check is made for a listenable station in step 27 
and for the required data in step 28. If they both are 
present, then the method is exited at step 30 and the 
current station is monitored for activity. If the current fre- 45 
quency does not contain a listenable station or if the 
required data is not present, then a check is made in 
step 31 to determine whether all presets in the band 
have been checked, tf they have not, then the tuner is 
set to the next preset in the current band in step 32 and so 
a return is made to step 27. If all presets have been 
checked, then a check is made in step 33 to determine 
whether all FM or RDS bands have. been checked. If a 
band remains to be checked, then the tuner is set to the 
next band in step 34 and a return is made to step 22. If ss 
all bands have been checked then a fallback search is 
performed in step 35 in an attempt to find some other 
traffic capable station. The method is exited in step 36. 



[0013] The fallback search in step 35 can be a stand- 
ard seek of all sequential frequencies in the FM band. 
Alternatively, a preference may be given to stations hav- 
ing programmed types matching those of the presets as 
shown in Figure 3. Consequently, if the alternate media 
is paused in order to reproduce a traffic announcement 
or other data, the method of Figure 3 allows a station to 
be selected that has a program type that matches at 
least one type of station that the user has stored in a 
memory preset. Thus, the program type codes are 
retrieved associated with all of the FM presets in step 
40. In step 41. a seek to sequential frequencies in the 
band is performed to find a receivable station. In step 
42, a check is made to determine whether the full band 
has been scanned. When a station is found, a check is 
made in step 43 to determine whether the station is lis- 
tenable and has the required data. Failing either of 
these requirements, a return is made to step 41 to con- 
tinue the scan of the band. If a listenable station is found 
with the required data, a check is made is step 44 to 
determine whether the station has a matching program 
type code. Thus, if the stations stored in memory pre- 
sets have program type codes of news, talk, and rock, 
then step 44 determines whether the station that it has 
found with the required data matches any of these pro- 
gram type codes. If no match is found, then the fre- 
quency of the station is saved in step 46 and a return is 
made to step 41 to continue the scan. If the program 
type code is a match, then the method is exited in step 
45 and the receiver monitors the found station. 
[0014] In step 42, if the full band has been scanned, 
without finding a traffic capable station with a matching 
program type code, then a check is made in step 47 to 
determine whether a frequency has been saved for a 
traffic capable station without a matching program type 
code. If more than one such stations have been found, 
then a selection can be performed based on signal 
strength or any other desired criteria. The selected sta- 
tion is used for monitoring in step 45. If no station fre- 
quency has, been saved, then no station is receivable 
satisfying the desired criteria of being traffic capable. 
Since the receiver was unable to find a station, it 
restarts the search in step 48 after a delay or with a sub- 
stitute criteria for selecting the station (e.g., a different 
RDS flag is sought). For example, a first search may be 
conducted looking for a traffic announcement in 
progress, and a subsequent search may be made for a 
traffic capable station if no traffic announcement, was 
found to be in progress. - 
[0015] A preferred embodiment for performing back-, 
ground monitoring is shown .in Figure 4. In step 50. a 
timer is started in order to measure a time when anew, 
search should be conducted for a desired background 
station. In step 51, a check is made to determine if the 
predetermined activity or event is present or.Jn 
progress. For example, if the predetermined event being 
monitored for is a traffic announcement, then a check is 
made of the auxiliary data to determine if the TA flag has 
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been set. If the activity is present, then the alternate 
audio media is paused in step 52 and the audio system 
is switched to the monitored station in order to repro- 
duce the predetermined event, such as the traffic 
announcement. If no activity is detected, then a check is 
made in step 53 to determine whether the station is still 
listenable. If the station has become unlistenable, then 
the search for a broadcast station is restarted in step 
54. If the station is still listenable, then a check is made 
in step 55 to determine if the timer has expired. A time 
delay of a few minutes is preferred so that if the vehicle 
m^ves into an area where a more preferred background 
monitoring station has become receivable then it will be 
substituted as the monitored station. If the timer has 
expired, then the search is restarted in step 54. If the 
timer has not expired, then a return is made to step 51 
to check for activity. 



Claims 



1. 



3. 



A method for selecting a broadcast station for back- 
ground monitoring to detect predetermined events 
as identified by a data flag transmitted within auxil- 
iary data of a radio data system while an audio sys- 
tem is reproducing audio signals from a source 
other than a broadcast station capable of transmit- 
ting said predetermined events, said method com- 
prising the steps of: 

searching said auxiliary data received from 
respective broadcast stations until a broadcast 
station is found transmitting or capable of trans- 
mitting said data flag; and 
monitoring auxiliary data of said found broad- 
cast station to detect when a predetermined 
event is in progress; 

wherein said searching step inspects broad- 
cast stations saved in memory presets prior to 
conducting a scan of frequencies across a 
radio band. 



5. 



10 



if said searching is completed without finding a 
broadcast station capable of broadcasting said 
predetermined events, then: 
searching said auxiliary data received from 
respective broadcast stations until a broadcast 
station is found transmitting or capable of trans- 
mitting alternate events; and 
monitoring said auxiliary data of said found 
broadcast station to detect when an alternate 



20 



25 



30 



35 



40 



The method of claim 1 wherein said predetermined 
events are traffic announcements and / or emer- 
gency alert messages and / or news broadcasts 
and / or weather announcements. 45 

The method of claim 1 or 2 further comprising the 
steps of: 



so 



55 



event is in progress. 

The method of claim 3 wherein said searching step 
for said alternate events inspects broadcast sta- 
tions saved in memory presets prior to conducting a 
scan of frequencies across a radio band. 

The method of claim 3 wherein said predetermined 
events are traffic announcements in progress and 
wherein said alternate events are traffic announce- 
ment capability. 

. A method for selecting a broadcast station for back- 
ground monitoring for traffic announcements in a 
radio data system while an audio system is repro- 
ducing audio signals from a source other than a 
broadcast station capable of broadcasting a traffic 
announcement, said method comprising the steps 
of: 

searching auxiliary data received from respec- 
tive broadcast stations until a broadcast station 
is found which identifies itself as being traffic 
capable; and 

monitoring auxiliary data of said found broad- 
cast station to detect when a traffic announce- 
ment is in progress; 

wherein said searching step inspects broad- 
cast stations saved in memory presets prior to 
conducting a scan of frequencies across a 
radio band. 

The method of claim 6 wherein said searching step 
inspects broadcast stations in the order of: 

last tuned station; 
scan of presets; and 

scan through sequential frequencies in said 
radio band. 

The method of claim 6 wherein said searching step 
inspects broadcast stations in the order of: 

last tuned station in active FM band; 

scan of presets in active FM band; 

last tuned station in inactive FM band; 

scan of presets in inactive FM band; 

and scan through sequential frequencies 

across said radio band. 

The method of claim 6 wherein said searching step 
inspects broadcast stations in the order of: 

last tuned station in active FM band; 

scan of presets in active FM band; 

last tuned station in inactive FM band; scan of 

presets in inactive FM band; scan through 

sequential frequencies across said 
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radio band with an additional requirement that 
a broadcast station must have a program type 
code that matches a program type code for at 
least one broadcast station stored as a preset; 
and 

selecting a station from said scan through [0 
sequential frequencies without regard to said 
additional requirement. 

10. The method of claim 6 further comprising the step 
of: automatically reproducing a traffic announce- 
ment when it is detected. 
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(54) RDS receiver comprising the selection of broadcast programmes carrying traffic signals, 
while reproducing programmes from other sources 



(57) When an RDS or RBDS radio is used to listen 
to prerecorded media, the tuner monitors an RDS sta- 
tion in the background to determine when a traffic an- 
nouncement is in progress. A search for selecting an 
appropriate station for background monitoring is provid- 



ed which selects a station which is most likely to be in 
accordance with the individual preferences of the driver. 
The search method can also be used to find traffic ca- 
pable stations, weatherstations, emergency alert infor- 
mation, and news broadcasts. 
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